islands of neoplastic cells and masses in the denser areas. Foci of necrosis were numerous, especially in masses greater than 1.5 cm in diameter. Masses attached to viscera indented, but did not infiltrate the parenchyma. The masses on the diaphragm, however, did penetrate the muscle. Collagen in the tumor masses was scant, and muscle bands were not seen. The uterus, ovaries, mammary glands, and intestinal tract were examined carefully; cystic endometrial hyperplasia was the only other histologic lesion.
Areas of dense fusiform cells and of less dense ovoid cells were examined ultrastructurally. Cells from both areas had large nuclear to cytoplasmic ratios. Nuclei varied greatly in size and were pleomorphic, often with indentations. Nuclei contained mostly euchromatin with scant peripheral heterochromatin. Most cells had a prominent nucleolus. Cytoplasmic organelles were minimal, with only a few mitochondria and rough endoplasmic reticulum profiles. Bundles of cytoplasmic filaments, often perinuclear, were prominent. The filaments averaged 10.5 nm in diameter. Occasional junctional complexes were between cells, but no well-formed desmosomes were seen. No surface microvilli were in the densely cellular areas, but numerous intercellular microvilli were in sparsely populated areas (Fig. 5) . Minimal collagen and no distinct basement membranes were seen.
Mesotheliomas have not been reported previously in rabbits. Weisbroth's list lo of reported rabbit neoplasms includes two German case reports from the early 1900's of a metastic abdominal sarcoma. We cannot rule out the possibility that these neoplasms were mesotheliomas.
Reported mesotheliomas often have epithelial, mesenchy-ma1 (sarcomatous), or biphasic characteristic^.^^^^^^^ Sparse microvilli, intercellular junctional complexes, and cytoplasmic filaments without prominent collagen fibrils, or myosinactin complexes are consistent with a mixed (biphasic) mesothelioma in the rabbit.
Mesotheliomas have been produced experimentally by asbestos in rats,' MC29 avian leukosis virus in chicken^,^ and polyoma virus in Swiss mice.* This rabbit was not known to have been exposed environmentally or experimentally to any mesothelioma-inducing agent. 
Arteriolosclerosis in a Cat
F. C . MOHR AND J. L. CARPENTER Vascular disease limited to small arteries and arterioles is uncommon in the cat. This condition may be systemic as in polyarteritis nodosa or localized as in feline dirofilariasis and medial hypertrophy of pulmonary arteries. We report here another form of arterial disease in the cat, arteriolosclerosis. This form of arteriosclerosis is characterized by thickening of the arteriolar walls due to muscular hyperplasia and hypertrophy of the media or hyalinization of the intima.5.9 In man, arteriolosclerosis is associated with hypertension, although it may also be found in diabetes mellitus or as an age-related ~h a n g e .~ Arteriolosclerosis has been described previously in cats6 and A 10-year-old spayed female domestic shorthair cat was presented with a history of spontaneous non-traumatic hyphema. It had hyphema and a miotic pupil of the left eye, retinal hemorrhage in the right eye, a grade II/VI systolic mitral murmur, and small kidneys. Cardiomegaly and nephrocalcinosis were confirmed by radiographs. Blood count, clotting profile, and strip test for blood urea nitrogen (BUN) were normal. The cat was alert, active, and eating, and was treated with oral antibiotics and ophthalmic ointments containing either atropine or antibiotics with a corticosteriod.
Six weeks later, the cat was admitted with a history of polydipsia, polyuria, lethargy, anorexia, and several episodes of left epistaxis. The animal had hyphema and retinal hemorrhage in the right eye and a detached left retina. Clotted blood was present in the left nasal passage. A serum chemistry profile showed elevated BUN (72 mgldl), creatinine (4.7 mgl dl), and cholesterol (274 mgldl). Again, a clotting profile was normal. The urine had a specific gravity of 1 .O 16 and protein of 100 mgldl. Because of the cat's deteriorating condition, it was killed at the owner's request.
At necropsy, the cat weighed 4.5 kg. Dried blood was around the left nares, and clotted blood surrounded the sublingual vein. The enlarged heart was 0.53% of the body weight (ave. 0.40%; these percentages are based on the organ weights and measurements of 30 normal cats and are part of the reference ranges used at the Angel1 Memorial Animal Hospital-AMAH). Together, the kidneys were o.47°/o of the body weight (ave. 0.75%). Both kidneys were uniformly small, tan, f i r m , and had a finely irregular granular surface. Each kidney had an enlarged pelvis containing a firm black focus of clotted and partially decomposed blood that was removed easily. Calcium and ammonium phosphate crystals were present within the clots. Clotted blood was in the right anterior chamber. It displaced the retina in the right eye and also adhered to the lens and retina in the left eye. Blood clots were in the left nasal medial and ventral meatuses. The right adrenal had a hard black region (0.1 x 0.5 cm) extending from the cortex to the medulla. There were no other significant findings.
The major microscopic finding was arteriolosclerosis in the following tissues: kidneys, eyes, tongue, nasal cavity, heart, spleen, pancreas, adrenal capsular and pericapsular tissue, and submucosa of the gastrointestinal tract.
The vascular changes were most marked in the kidneys but were present in many arterioles throughout the body. The most common change was hyperplasia and hypertrophy of the smooth muscle cells in the media (Fig. l) , many of which were vacuolated. In the renal medullae, the medial myocytes of a few arterioles were arranged in a whorling pattern, which also contained fibrous connective tissue (Fig.  2) . Intimal changes (not found consistently in every vessel) consisted of intimal thickening and hyalinization by periodic acid-Schiff (PAS)-positive material, which almost obliterated the lumen in some foci (Fig. 3) . Arteriolitis, although a rare finding, was characterized by fibrinoid necrosis and a predominantly neutrophilic infiltrate. The vessels were also tortuous, as if the vessels folded upon themselves as the renal mass was reduced. Other changes in the kidneys that were associated with the arteriolosclerosis were tubular degeneration and necrosis, interstitial fibrosis, and mononuclear cell infiltration, all of which radiated from the cortico-medullary junction toward the surface. Glomeruli were in various stages of sclerosis or necrosis (Fig. 2) ; primary glomerulopathy and renal amyloidosis were absent. Thrombi were present in a few large arteries near the cortico-medullary junction. The medullae had areas of fibrosis and tubular mineralization.
In addition to arteriolosclerosis of the capsular and pericapsular vessels of the adrenals, the right adrenal was altered by necrosis and fibrosis (seen grossly as a firm black mass). Both glands also had nodular cortical hyperplasia, possibly to compensate for the loss of tissue from infarction, hemorrhage, and fibrosis.
Both eyes had detached retinas due to hemorrhage between the retina and pigmented epithelium. Macrophages were about the rods and cones, and there was hypertrophy of individual pigmented epithelial cells. Arteriolosclerosis and microhemorrhage were in the retina, ciliary body, and choroid of both eyes. Right iridal hemorrhage caused the hyphema seen clinically.
All of the clinical and post-mortem findings in this case were directly related to systemic arteriolosclerosis. The cat's failing health was related both to decompensation of the hypertrophied heart and to uremia from diffise renal atrophy. The etiology of the arteriolosclerosis in this case was unknown, but the widespread hemorrhages in the absence of a clotting disorder, along with left ventricular hypertrophy and renal disease and the microscopic finding of arteriolosclerosis, suggested that this cat had hypertension. In man, arteriolosclerosis is primarily seen with hypertension, although it may be present in older normotensive people and in persons having diabetes mellit~s.~ In animals, arteriolosclerosis is also suspected to be associated with hypertension, but this needs to be documented. The association of retinal hemorrhages and renal disease in this case has also been demonstrated in cases of hypertension in both dogs4 and man.Io
Other conditions that involve the smaller arteries and arterioles must also be considered. Diabetes mellitus was not the cause of the vascular changes, since the blood glucose was normal and there were no lesions involving the pancreatic islets. It is also possible that this cat had cardiomyopathy because the animal had an enlarged heart. However, this common entity in cats is not associated with arteriolosclerosis, and it is more likely that the ventricular hypertrophy is secondary to increased vascular resistance. Cats with cardiomyopathy may have bleeding disorders that are associated with either aortic thromboembolism or dissemi-nated intravascular coagulation (DIC).' Since the clotting profiles in this case were normal, the hemorrhages were probably associated with vascular rupture from increased blood pressure. Polyarteritis nodosa is a systemic, necrotizing, inflammatory disease of the arteries. The vessels are enlarged by fibrinoid necrosis of the media, along with extensive infiltration of neutrophils. This heals, in time, by fibrosis. Although fibrinoid necrosis and arteriolitis were present in this case, it was a rare finding. In contrast, the vessels were enlarged, mainly by medial hyperplasia and hypertrophy of the myocytes, which is not a finding in polyarteritis nodosa. Finally, in dogs there is an association between arteriolosclerosis and abnormalities of thyroid f~c t i o n .~ However, in this case, there were no gross or microscopic changes in the thyroid gland to suggest a thyroid abnormality.
The arteriolosclerotic changes in this cat were of the same types described in man: hyaline arteriolosclerosis and hyperplastic arteriolosclerosis.5~9 Hyaline arteriolosclerosis occurs from leakage of plasma constituents across damaged endothelium with extracellular accumulation in the intima, or from thickening and fusion of components of the basement membrane.s This vascular change is most commonly seen in patients with chronic benign hypertension or diabetes mell i t~s .~ Hyperplastic arteriolosclerosis refers to a concentric increase in the number of the myocytes in the media. The myocytes also appear to be hypertrophied. This is considered an adaptive change in which the increased thickness of the vessel provides a large cross-sectional area to disseminate the increased pressure.2 In its most extreme form, the vascular media has an onion skin appearance, which is composed of hyperplastic myocytes and fibrous connective tissue. Hyperplastic arteriolosclerosis is associated with more severe and acute rises in blood press~re.~ Fibrinoid necrosis may be associated with both types of arteriolosclerosis.9 It is characterized by deposits of fibrinlike material and plasma in the media, and, in some cases, by an inflammatory infiltrate (necrotizing arterioliti~).~.~ In man, fibrinoid necrosis is an indication of the most serious form of hypertension, malignant hypertension, a form of hypertension associated with large elevations of blood pressure.9
Mechanisms of renal involvement in the genesis of hypertension involve disturbances in body fluid regulation via sodium regulation, alterations of the renin-angiotensin-aldosterone axis, or inhibition of renal anti-hypertension substances produced by the k i d n e~.~ These mechanisms have been demonstrated in human cases of hypertension in a variety of renal diseases such as glomerulonephritis, chronic non-specific renal disease, renal artery stenosis, and renal vas~ulitis.~ On the other hand, hypertension may cause renal disease and this may make defining the exact etiology of hypertension very difficult. In this case, the radiating pattern of renal fibrosis and inflammation that followed the interlobular arterioles is very suggestive of vascular compromise that led to ischemia and diffise renal atrophy.
There is only one other report describing vascular lesions similar to arteriolosclerosis in cats.6 Naturally-occurring hypertension in cats has been documented;' however, none of the animals in the study was necropsied. Although the clinical and pathological findings supported the diagnosis of hypertension in the present case, hypertension was not confirmed. There are established techniques for measuring blood pressure in cats,' and the routine monitoring of blood pressure in companion animals should become an important diagnostic tool that would enable more cases of vascular disease to be studied and treated. 4 5 6
